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REMARKS 

Applicants would like to thank Examiner White for the courtesy extended to undersigned 
attorney Kathleen Frost during the personal interview conducted on July 23, 2003. 

Claims 29-32, 55, 63 and 66 are cancelled. Claims 1, 3, 4, 5, 7, 10, 12, 19, 22, 33, 34, 44, 
51, 53, 54, 56, 57, 60, 61, 64, 65, 67, 69, 71 and 71 are currently amended. Claims 86 - 94 are 
new. Claims 1-28, 33-54, 56 -62, 64-65 and 66 - 94 are pending. 

The follow remarks address the Final Office Action mailed July 2, 2003. 

Each of the claims stands rejected as being anticipated or made obvious by Chang et al, 
U.S. 5,342,054, or as being made obvious by the combined teachings of Chang et al and Sullivan 
U.S. 4,158,853. The patentability of the claims over these references is addressed below. 

As mentioned during the interview, in Applicant's April 4, 2003 response, Applicants 
comments were inadvertently directed to Sullivan 4,136,387 (which is also of record) rather than 
to Sullivan 4,158,853. The undersigned attorney apologizes for any confusion this may have 
caused. 

I. Claims 1-6 

Claim 1 includes the recitation of first and second arrays of sensors, a processor for 
receiving signals indicative of a temporal profile of which sensors the golf club head is over 
during the swing and for determining at least one of a swing path and a club head angle of the 
golf club based on the signals indicative of the temporal profile. These features carry through to 
dependent claims 2-7. 

Although Chang et al describe two sensor arrays, these arrays are used only to trigger the 
capturing of images of the club and ball and for determination of club speed. Signals 
representing the temporal profile of activation of the various sensors are not used in the Chang et 
al system to determine club head angle or swing path. No discussion of club head angle is found 
in Chang et al. Moreover, the Chang et al system is described as displaying snapshots of the club 
head during the swing and illustrating the swing path in the manner shown in Fig. 4, rather than 
based on signals indicative of a temporal profile as recited in the claims. Thus, Chang et al fails 
to disclose a processor for receiving signals indicative of a temporal profile of which sensors the 
golf club head is over during the swing and for determining at least one of a swing path and a 
club head angle of the golf club based on the signals indicative of the temporal profile. 
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Moreover, there is no fair suggestion for a modification to the Chang et al system to use signals 
indicative of a temporal profile of which sensors the head is over during the swing and to use 
those signals to calculate a swing path and/or club head angle. Accordingly, Claims 1 - 6 are 
patentable over the Chang et al reference. 

II. Claims 7-33 

Claim 7 includes an array of sensors, and a processor for receiving signals indicative of a 
temporal profile of which sensors the golf club head is over during the swing and for determining 
a club head angle of the golf club based on the signals indicative of the temporal profile. These 
features carry through to dependent claims 8 - 33. 

As discussed, there is no teaching in Chang et al of (norls there fair suggestion for) a 
modification to the Chang et al system to use signals indicative of a temporal profile of which 
sensors the head is over during the swing and to use those signals to calculate a club head angle. 
For this reason, Claims 7 - 33 are patentable over the cited references. 

ffl. Claims 34 - 59 and 84 

Claim 34 as amended recites an apparatus for determining spin characteristics of a golf 
ball after impact with a golf club head. The apparatus claimed in Claim 34 includes a camera 
and a processor, and the processor determines spin of the ball based on an automatic 
determination of at least one characteristic of only one marking on the ball as shown on images 
captured only with said camera. These features are carried through to Claims 35 - 59 and 84 
which are dependent on Claim 34. 

The Chang et al reference is silent as to determination of ball spin. The Sullivan patent 
discusses calculating ball spin using images from three cameras and a single enhanced spot on 
the ball. The patent notes that if desired a single camera may be used, in which case a plurality 
of enhanced spots on the ball are needed to make accurate calculations. Col. 3, lines 45-49. 
Thus, the Sullivan reference does not disclose (and in fact teaches away from) a processor for 
determining spin using analysis of a single marking on the ball in images taken from a single 
camera. Accordingly, Claims 34 - 59 and 84 are patentable over the cited references. 
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IV. Claims 60 - 68 

Claim 60 recites an apparatus for determining velocity in three dimensions of a golf ball 
after impact with a golf club head based on two or more images of said golf ball captured after 
said impact. The apparatus as claimed includes an image capture device including a camera, as 
well as a processor for calculating a three-dimensional ball velocity by determining 
circumferential extrapolations of perimeters of two or more images obtained only using the 
camera, by automatically determining and comparing three-dimensional spatial positions of said 
two or more images, and by calculating the three-dimensional velocity using said three- 
dimensional spatial position determination and comparison. 

As noted in the Office Action, the Chang et al reference does not disclose determination 
of ball velocity in three dimensions. The Sullivan reference discusses three-dimensional 
velocity, but it describes calculations made by analyzing the position of the "enhanced spot" on 
the mark in photographs taken using three cameras. Thus, there is no teaching nor fair 
suggestion for determining three-dimensional ball velocity by determining circumferential 
extrapolations of perimeters of images of the ball taken using only one camera. For this reason, 
Claims 60 - 68 are patentable over the cited reference. 

V. Claims 69-73 

Claim 69 recites an apparatus for determining one or more characteristics of a golf swing. 
The apparatus includes a processor for receiving signals indicative of a temporal profile of which 
sensors the golf club head is over during the swing and for determining at least one of a swing 
path and a club head angle of the golf club based on said signals. As discussed in connection 
with Claim 1, this feature is absent from the cited references and it is not fairly suggested by the 
cited art. For this reason, Claims 69-73 are believed patentable. 

VI. Claims 74 - 76 

Claim 74 as amended recites an apparatus for determining transfer efficiency from a golf 
club head to a golf ball, and includes a processor for receiving signals indicative of when a golf 
club is detected by each of two sensors, for using said signals to calculate club head speed during 
the downswing, for calculating the velocity of the golf ball based on two or more images 
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captured of the golf ball following impact, and for using the club speed and the ball velocity to 
calculate the transfer efficiency of the club head to the golf ball at impact. As understood by 
Applicant, neither Chang et al nor Sullivan teaches the calculation of transfer efficiency using 
club speed and ball velocity. Accordingly, these claims are not made obvious by the cited 
combination of references. 

VII. Claims 86 ■ 94 

New Claim 86 recites a system for monitoring spin of a golf ball following impact by a 
golf club. The claim recites a golf ball having a stripe thereon, a camera positioned to capture at 
least two images of the golf ball following impact by a golf club, and a processor for determining 
a spin of the ball based on the stripe orientation and/or curvature in the images captured only by 
the camera. Claims 87 - 94 are dependent on Claim 86 and thus also include these features. 

Claims 86 - 94 are believed patentable over the cited references. Specifically, Chang et 
al lacks any teaching of determining ball spin. Although Sullivan describes methods for 
determining ball spin, the reference fails to disclose determining ball spin based on the 
orientation and/or curvature of a ball stripe in images captured using one camera. For this 
reason, Claims 86-94 are neither anticipated nor made obvious by the Sullivan reference. 



Atty Docket No.: OSI-2310 



09/495,407 




PATENT 



-21- 



VIII. Conclusion 

In view of the forgoing amendments and remarks, it is respectfully submitted that all 
claims are in condition for allowance. Early reconsideration and allowance of the claims is 
" therefore respectfully submitted. 

If for any reason the Examiner believes that a telephone conference would in any way 
expedite prosecution of the subject application, the Examiner is invited to telephone the 
undersigned at 415.512.1312, extension 103. 

Respectfully submitted, 
STALLMAN & POLLOCK LLP 

Dated: August 2003 



By: 

Kathleen A. Frost 
Reg. No. 37,326 

Attorneys for Applicant(s) 
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